Introduction
In cats and dogs, urinary bladder tumours are rare and account for approximately 1% of all tumours. The majority of urinary bladder tumours are epithelial in origin, with transitional cell carcinoma (TCC) the most common. Non-epithelial tumours are represented by leiomyoma, leiomyosarcoma, fibroma, haemangioma, haemangiosarcoma and lymphoma. [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] A case of histiocytic sarcoma of the urinary bladder has been reported in a dog. 13 Nerve sheath tumour and lipoma of the urinary bladder have also been reported in the feline species; but, to date, fibrosarcomas have been described only in dogs. 1, [14] [15] [16] [17] The aim of this report is to describe the clinical and imaging findings and surgical outcome of a urinary bladder fibrosarcoma that occurred in a cat.
Case description
A 5-year-old female spayed domestic shorthair cat was referred to the Gregory VII Veterinary Hospital, Rome, Italy, because of haematuria, pollakiuria and stranguria of 2 months' duration and which were unresponsive to antibiotics.
On abdominal palpation a firm non-painful intraabdominal mass was palpated in the caudal abdomen that was suspected on the basis of its location to be the urinary bladder.
Blood work abnormalities were seen: creatine phosphokinase was 154 IU/l (reference interval [RI] 10-150 IU/l), aspartate aminotransferase was 49 IU/l (RI 0-40 IU/l), alanine aminotransferase was 55 IU/l (RI 0-50 IU/l), urea was 66 mg/dl (RI 20-60 mg/dl) and creatinine was 1.80 mg/dl (RI 0.35-1.50 mg/dl); urinalysis was not performed because of the impossibility of collecting a suitable sample. Abdominal radiographs (right laterolateral and ventrodorsal projection) showed an over-distended urinary bladder with irregular cranial margins and the presence of a small radiotransparent area in the urinary bladder lumen, compatible with air ( Figure 1 ). The presence of air was attributed to the possibility of a gas-producing bacterial infection.
On abdominal ultrasound, the urinary bladder lumen was entirely occupied by the presence of a mass of mixed echogenicity ( Figure 2a) ; mild bilateral pyelectasia (1 mm) was also detected. The cat was sedated, and the urethra was catheterised and the urinary bladder distended with sterile 0.9% saline solution for better Figure 2b) ; the urethra and the trigone were not involved. No other changes were detected. A urinary bladder neoplasm was suspected. Three thorax projection radiographs were unremarkable.
The owner declined computed tomography and opted for explorative laparotomy
The cat was anaesthetised and a ventral midline coeliotomy was performed. The urinary bladder appeared over-distended, firm and smooth but filled by a large mass of fibroelastic consistency. Stay sutures were placed in the apex of the bladder and paramedian along the ventral aspect to the level of the bladder neck and proximal urethra. The urinary bladder was isolated from the remainder of the abdominal cavity with laparotomy sponges. A ventral cystotomy was performed to examine the bladder mucosa and the mass appeared pedunculated and extended from the craniodorsal wall of the urinary bladder into the lumen (Figure 3a) . The mass was excised with 1 cm margins of grossly normal urinary bladder and preservation of the caudal vesicular vessels.
On gross examination, the mass was irregular in shape, smooth but not encapsulated, and white to pink in colour; the mass measured 6.0 × 4.5 × 3.2 cm, and there was gross evidence of ulceration and haemorrhage of the surface (Figure 3b ).
The mass was routinely fixed in buffered 10% formalin and stained with haematoxylin and eosin. Histopathological examination was characterised by infiltration of the mucosal, submucosal and muscular layers by proliferated atypical mesenchymal cells; cell cytoplasm was bipolar and moderate in quantity; the nuclei were increased in size and pleomorphic to vesicular in appearance, with one or two nucleoli observed per high-power field (HPF) at × 40 magnification. The cells appeared irregularly arranged in interwoven and concentric bundles ( Figure 4a,b) ; moderate infiltration of neutrophils, plasma cells and lymphocytes, and eight mitoses per HPF at × 10 magnification were observed. The transitional epithelium was atrophic and diffusely eroded. The peduncle was not infiltrated and margins evaluated by transverse sectioning were disease-free (8 mm).
Histological examination was consistent with a malignant mesenchymal tumour, suggesting a fibrosarcoma.
The following immunohistochemical stains were performed: vimentin (Vimentin Ab-2, 1:200 in antibody diluent; Thermo Fisher Scientific), S-100 protein (Mouse S-100 Ab-1; Thermo Fisher Scientific), glial fibrillary acidic protein (rabbit antiglial fibrillar acidic protein, 1:500; Dako), smooth muscle actin (Perossidasi DAB detection; Dako) and desmin (Desmin Ab-2; Thermo Fisher Scientific). The neoplastic cells stained strongly positive for vimentin only ( Figure 5 ).
On the basis of the spindle cell morphology, the arrangement of tumour cells and positive staining of the neoplastic cells for vimentin, a diagnosis of fibrosarcoma was made.
The cat was hospitalised on supportive care, fluid therapy, meloxicam 0.05 mg/kg q24h (Metacam; Boehringer Ingelheim), amoxicillin/clavulanic acid 20 mg/kg q12h (Synulox; Pfizer) and methadone hydrochloride 0.2 mg/kg q6h (Metadone Cloridrato; Molteni); after 3 days normal urination was established and the cat was discharged 5 days after surgery.
The owner declined any additional treatment. At the last telephone interview at 16 months after surgery, the cat was free of any clinical signs.
Discussion
To the best of our knowledge, this is the first case of fibrosarcoma of the urinary bladder in the cat. The aim of this work was to describe the clinical presentation, the Clinical presentation of urinary bladder tumours is non-specific but mainly characterised by haematuria, pollakiuria, dysuria and progressive stranguria, and, more rarely lethargy, weight loss, urinary tenesmus, mechanical incontinence and rectal prolapse. [2] [3] [4] [5] [18] [19] [20] Abnormalities on physical examination, such as the presence of a firm mass in the caudal abdomen, have been reported for different urinary bladder tumours. 2, 4, 5, 12, 15, 16, 18 In the cat reported herein, the urinary tract clinical signs were non-specific (haematuria, severe pollakiuria and stranguria) and could have been due to infection, cystitis, calculi or a tumour; on physical examination, a firm, non-painful mass could be palpated, suggesting the presence of a urinary bladder mass.
Blood work changes are non-specific and mainly related to secondary hydronephrosis and secondary urinary infections. Urinalysis can show increased cellularity and signs of infections. Only in 30% of patients can tumour cells be detected on standard urinalysis; this percentage has been improved by the use of a urinary bladder tumour antigen screening test for TCC in dogs. 2, 4, 14, 17, 18 In the cat reported herein, a mild azotaemia was observed, which could have been explained by a urinary tract infection as gas was noted on plain radiographs, and mild pyelectasia, in the absence of hydronephrosis and trigone involvement, during abdominal ultrasound. However, this is speculative as a urinalysis and a urine culture were not performed because the cat was showing continuing voiding and catheterisation was not possible in the awake patient. Even when the patient was sedated and a catheter placed, urine was not retrieved.
In cats with urinary bladder tumours, abdominal radiographs are mainly unremarkable; however, on plain films a thickened bladder wall, a distended bladder or a displaced urinary bladder and renal changes can be observed; contrast radiography is often necessary to evaluate the lower urinary tract. 2, 4, 9, 21 In this cat, abdominal changes were an over-distended urinary bladder, irregular cranial margins and thickening of the urinary bladder wall: these changes have already been described and are not diagnostic of a urinary bladder tumour but of urinary bladder disease. 10, 14 Abdominal ultrasound allows good evaluation of new growths in the urinary bladder. Ultrasonographic aspects of urinary bladder tumours are variable, from irregular wall thickening to pedunculated lesions and masses arising from the urinary bladder wall and invad- ing the urinary bladder lumen, but do not allow the different types of tumour to be distinguished. TCC usually arises from the urinary bladder neck in the dog but in the cat has been reported to arise in sites distant from the trigone. 2, 5 However, the presence of vascularisation should increase suspicion for neoplasia. 2, 9, 11 In this cat, abdominal ultrasound showed a vascularised lesion of mixed echogenicity occupying almost the entire lumen of the urinary bladder. After catheterisation and distension of the urinary bladder with saline solution, the mass appeared to arise from the cranial and dorsal aspect of the urinary wall. These findings are similar to the ones described for other urinary bladder tumours, and the presence of vascularisation suggested the presence of neoplasia.
Diagnosis of urinary bladder growths can be achieved by the use of fine-needle aspiration biopsy (FNAB), traumatic catheterisation, ultrasound-guided transurethral catheterisation, urinary bladder brushing and fullthickness biopsies obtained surgically or endoscopically. 2, 18, 22, 23 FNAB has been discouraged in the presence of TCC owing to the possibility of tumour implantation along the needle tract. 5, 22, 23 The prognosis and therapy for urinary bladder tumour depend on staging and tumour type. In most cases, the prognosis for malignant urinary bladder tumours is poor because of their tendency to originate from or invade the urinary bladder trigone. Early lesions that have not metastasised and do not involve the trigone may be amenable to surgery; palliative partial cystectomy or debulking can be performed but should be followed by adjuvant therapy. When surgery is not viable, chemotherapy or radiation therapy have to be pursued. 2, 4, 5, 11, 18 In this cat, the owner declined any further diagnostics and opted for explorative laparotomy, which was acceptable because the urinary trigone was not involved. When the trigone is not involved, surgery can be concurrently diagnostic and therapeutic, as occurred in this cat as the mass was pedunculated.
As reported in the veterinary literature, surgery alone, even with disease-free margins, is palliative if not supported by adjuvant therapy, unless the lesion is benign; however, benign lesions can recur or become malignant. 2, 4, 5, 8, 11 Although this cat was diagnosed with a malignant fibrosarcoma based on histopathology and immunohistochemistry, surgery proved to be effective. This is a favourable result if compared with the outcome of two young dogs diagnosed with urinary bladder fibrosarcoma that died of widespread metastasis detected during necropsy at 2 weeks and 9 months after diagnosis, respectively. 16, 17 Although in this cat further imaging controls are not available, the absence of any clinical signs and the well-being of the cat at 16 months after surgery suggest that the behaviour of the fibrosarcoma was not as aggressive as in these dogs.
Conclusions
Fibrosarcoma should be considered among the differentials for feline urinary bladder tumour. Surgery with disease-free margins can represent an option, although more cases should be evaluated.
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